Akt, mTOR and NF-κB pathway activation in Treponema pallidum stimulates M1 macrophages.
The polarization of macrophages and the molecular mechanism involved during the early process of syphilis infection remain unknown. This study was conducted to explore the influence of Treponema pallidum (T. pallidum) treatment on macrophage polarization and the Akt-mTOR-NFκB signaling pathway mechanism involved in this process. M0 macrophages derived from the phorbol-12-myristate-13-acetate-induced human acute monocytic leukemia cell line THP-1 were cultured with T. pallidum. T. pallidum induced inflammatory cytokine (IL-1β and TNF-α) expression in a dose- and time-dependent manner. However IL-10 cytokine expression decreased at the mRNA and protein levels. Additionally, the expression of the M1 surface marker iNOS was up-regulated with incubation time, and the expression of the M2 surface marker CD206 was low (vs. PBS treated macrophages, P < 0.001) and did not fluctuate over 12 h. Further studies revealed that Akt-mTOR-NFκB pathway proteins, including p-Akt, p-mTOR, p-S6, p-p65, and p-IκBα, were significantly higher in the T. pallidum-treated macrophages than in the PBS-treated macrophages (P < 0.05). In addition, inflammatory cytokine expression was suppressed in T. pallidum-induced M1 macrophages pretreated with LY294002 (an Akt-specific inhibitor) or PDTC (an NF-κB inhibitor), while inflammatory cytokine levels increased in T. pallidum-induced M1 macrophages pretreated with rapamycin (an mTOR inhibitor). These findings revealed that T. pallidum promotes the macrophage transition to pro-inflammatory M1 macrophages in vitro. The present study also provides evidence that Akt, mTOR and NF-κB pathway activation in T. pallidum stimulates M1 macrophages. This study provides novel insights into the innate immune response to T. pallidum infection.